A one-day Oligopaints synthesis strategy (a) Oligopaints can also be synthesized using a method that renders the products of PCR single-stranded via lambda exonuclease. Here, we show how this protocol can be used after a 32-base 5' extension has been added to Oligopaint oligos via touch-up PCR. Note that the use of lambda exonuclease leaves a MainStreet at both ends of the oligo probe. (b) Representative image of FISH performed using a probe produced via the lambda exonuclease method. 30 pmol of a Cy3-labeled Oligopaint probe set targeting the 27E7-28D3 region of the left arm of Drosophila chromosome 2 (red) was hybridized to spread salivary gland polytene chromosomes (Methods). DNA is stained with DAPI (gray). Image is a single Z slice. Note: We have also used probes produced using lambda exonuclease on cells from Drosophila, mouse, and human cell culture as well as Drosophila tissues.
Supplementary. Figure 4
Supplementary Figure 4 Co-localization of primary (1°, Oligopaint) probe sets and secondary (2°) oligos in diploid human WI-38 cells. Oligopaint probe (red) and secondary oligos (green) were added simultaneously and allowed to hybridize. (a) Images for each secondary oligo, which were captured on a wide-field epifluorescent microscope and are maximum Z projections. For an image of secondary oligo 1 at 4p16.1, please see Fig. 1c . Note that a chromatic aberration on our wide-field microscope results in the green channel appearing slightly to the left of the red channel. For more details, please see Supplementary Fig. 5 
Supplementary. Figure 5
Supplementary Figure 5 Characterizing the chromatic aberration on our wide-field epifluorescent microscope. (a) PSFj (reference 62) was run on 250 µm TetraSpeck TM (Invitrogen) beads -which are directly conjugated with blue, green, red, and far-red dyes -to compare the red and green channels. Left: An "average bead" montage, in which the field of view has been divided into 9 parts. For each, the signals of all beads in that part are averaged and displayed as a two-color image of an "average" bead. Note that our chromatic aberration occurs consistently in all parts. Right: Summary data for all 34 beads imaged. (b) A comparison of the PSFj output from the TetraSpeck TM beads and two-color co-localization FISH. Left: a zoomed-in view of the Center-Center average bead. Right: A zoomed-in view of a FISH focus from a two-color co-localization experiment performed in Drosophila clone 8 cells. consisting of 20,020 oligos targeting 3.0 megabases at 19q13.11-q13.12 was added and allowed to hybridize overnight at 42°C. Slides were then washed, incubated at 60°C with 30 pmol of 2X Alexa647 2° oligo 1 (green) in 2X SSCT for the indicated amount of time, washed, and mounted (Methods). Images and qualitative assessments of the signal and background of the primary and secondary probes on a scale from "-" (undetectable) to "+++++" are given for each experiment. n = nuclei scored, see Methods for % Labeling and % Co-localization. Images were captured on a wide-field epifluorescent microscope and are maximum Z projections. Note that a chromatic aberration on our wide-field microscope results in the green channel appearing slightly to the left of the red channel. For more details, please see Supplementary Fig. 5 b Supplementary Figure 10 Branched LNA (bLNA) leads to stronger signals. (a) The indicated samples (described in Supplementary Fig. 9 ) were imaged on a Zeiss LSM-780 laser scanning confocal microscope with a constant gain setting (master gain 700, digital gain 1.5 
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Supplementary. Figure 12 Figure 19 HOPs FISH on spread Drosophila polytene chromosomes. FISH was performed on polytene chromosomes isolated from the salivary glands of 057/057 homozygotes (right), 057/461 hybrids (center), and 461/461 homozygotes (left). In all cases, the BX-C probe set (blue) was hybridized to the region adjacent to the 057 (green) and 461 (magenta) 89E-93C HOPs. DNA was stained with DAPI (grey). Bottom panels: zoomed-in images of boxed regions in the corresponding top panels. Images were captured on a laser scanning confocal microscope and are single Z slices. Note that because Drosophila pairs its homologous chromosomes in somatic cells, only one swath of signal is expected per locus targeted, with separation being occasionally observed (e.g. in the center panels). Supplementary. Table 2 Supplementary Table 2 Oligopaint probe sets used. The length of genomic homology (Hom. Len.), organism targeted, genome assembly, span of the probe set in kilobases, start and stop coordinates of the span, the number of oligos in the probe set (complexity), and the number of probes per kilobase of target are given for each probe set. Table 3 Supplementary Table 3 Primer pairs used. The sequence is given for the forward and reverse primers in each pair, as well as the Oligopaint probe sets that each was used to amplify. Primers that have engineered 3' nicking endonuclease sites (see Beliveau et al. 2012) have the location of the nicking site underlined. F primer sequence 5' -> 3' R primer sequence 5' -> 3' Probes used on 
